Effects of intracerebroventricular injection of glucagon like peptide-1 and its related peptides on serotonin metabolism and on levels of amino acids in the rat hypothalamus.
High concentrations of glucagon-like peptide-1 (7-36) amide (GLP-1) and its specific receptor (GLP-1R) have been found in the rat hypothalamus. In this study the actions of GLP-1 and its related peptides, exendin-4 (GLP-1R agonist), exendin (9-39) (GLP-1R antagonist) and GLP-1 (9-36) amide (the major GLP-1 metabolite) on levels of serotonin (5-HT), 5-hydroxyindolacetic acid (5-HIAA) and amino acids (Glu, Asp, Gln, Gly, Tyr, Trp, GABA) in the hypothalamus were investigated. Intracerebroventricular (ICV) injection of GLP-1 (4 nmol) produced a significant reduction in levels of 5-HT (54%) and all measured amino acids (34 to 56%) compared with saline injected controls, whereas exendin (9-39) (4 nmol) was ineffective. ICV injection of exendin-4 produced a significant reduction in the levels of 5-HT, 5-HIAA, Trp, Glu, and Tyr. ICV injection of GLP-1(9-36) amide showed a statistically significant increase in the level of 5-HT, 5-HIAA and all the amino acids tested in this study. Prior administration of exendin (9-39) or GLP-1 (9-36) amide blocked the effects of GLP-1 on the levels of 5-HT and the amino acids. These data are consistent with exendin-4 being a GLP-1R agonist and exendin (9-39) being a specific GLP-1R antagonist. GLP-1 (9-36) amide, a primary metabolite of GLP-1, appears to act as an endogenous antagonist at the GLP-1R.